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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which the subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 , 4-7, 9-1 3, 27, and 30-48 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Goers et al, 6,722,952 in view of Homola, 2004/0096705 and 
Hayden, 4,606,738. 

3. Regarding claims 1 , 4-7, 9-13, and 42-48, '952, see for example figure 2 and its 
description, as well as other embodiments, a fixed abrasive tool, comprising a substrate 
24 which is planar; and a polishing layer 16 attached to the substrate, the polishing 
layer having an organic matrix with abrasive particles therein and being a continuous 
layer, attached to the substrate at an organic matrix interface 12, the polishing laver 
including a plurality of projections spaced apart at a projection loading ratio of from 
about 0.05 to about 0.5 (see column 1 1 , lines 55 through column 1 2, lines 3, the 
examiner considers that the number of composites per square centimeter is directly 
related to the loading ratio, defined by applicant as the amount of surface which is 
covered by the composites); wherein the projections are cubic (see figures 1 and 2); the 
projections are formed such that the fixed abrasive tool has a loading ratio of from about 
0.1 to about 0.3 (see above); the organic matrix comprises a member selected from the 
group consisting of epoxy, polyimide, polyethylene terephthalate, 
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polytetrafluoroethylene, polyurethane, polycarbonate, polyester, and mixtures thereof 
(see column 3, lines 47 through column 5, lines 63) ; the substrate comprises a member 
selected from the group consisting of metals, polymers, and composites or alloys 
thereof (see column 5, lines 55 through column 2, lines 20; and the fixed abrasive tool is 
configured as a CMP polishing pad. Further, '952 discloses the polishing layer further 
comprises a filler material, and abrasive concentration of from about 5 vol% to about 60 
vol% or from about 10 vol% to about 30 vol% (see column 7, lines 20-24); the polishing 
layer further includes an intermediate material (coupling agent, see column 9, lines 5- 
27) which forms chemical bonds between the diamond particles and the organic matrix; 
a filler material having a Moh's hardness less than 6 (see column 1 8, line 51 , calcium 
metasilicate has a Mohs hardness of less than 6, see the attached chart); the polishing 
layer is substantially free of abrasive particles having a Moh's hardness greater than 
about 6, exclusive of the nanodiamond particles; and the organic matrix further includes 
an organic binder and a softening agent (see column 4, lines 39 through column 5, lines 
10). 

4. '952 does not disclose that the abrasive particles are nanodiamonds, having a 
particle size from about 1 nm to about 50 nm or from about 2 nm to about 10 nm, or that 
the nanodiamond particles include a carbonaceous coating; the nanodiamond particles 
have a Moh's hardness greater than about 9.5; or that the nanodiamond particles are 
synthesized by an explosion synthesis process. In a similar apparatus, '705 teaches 
that it is known to use nanodiamonds in a polishing pad. The nanodiamonds have a 
Mohs hardness greater than about 9.5 (diamond has a Mohs hardness of 10); and are 
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in the claimed size ranges. Because both references teach fixed abrasive polishing 
pads, it would have been obvious to one skilled in the art to substitute one known 
abrasive for another, to achieve the predictable result of smoothing a workpiece surface 
to the smallest desired roughness. 

5. Neither '952 or 705 teach a carbonaceous coating. In a similar abrasive tool, 
(column 1, lines 37-47), '738 teaches that it is old and well known to coat diamond 
abrasive particles with a carbonaceous (silicon carbide) coating, to provide for a positive 
locking of the diamond to the bond, see column 3, lines 3-8. It would have been 
obvious to one of ordinary skill to have provided '952 with a carbonaceous coating as 
taught by '738, for the predictable result of providing a better bond between the 
diamond and matrix. 

6. Regarding claims 27 and 30-41 , please refer to the rejection above. Further, 
'952 discloses using pressure within the claimed range (see column 19, lines 1-50); and 
uses a lubricant that is the same material as applicant's solvent, therefore, without 
further evidence, can be considered a solvent, see column 16, lines 47-59. Regarding 
the rate of polishing and the rate of dissolution of the matrix, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to have used 
the tool in such a way that the rate of polishing and dissolution were achieved, since it 
has been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 105 USPQ 233. Here, the general conditions of material removal to planarize the 
workpiece and dissolution, the matrix dissolving or eroding to provide new abrasive, is 
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disclosed by '952. Regarding the surface roughness of the workpiece as a result of 
finishing, the examiner notes that the finer the abrasive used, the smoother the surface 
finish will be, and that one of ordinary skill in the art would expect a surface roughness 
measured in nm when using a nanoabrasive, as opposed to a larger abrasive, which 
would produce a rougher surface, measured in ^m. . 

Response to Arguments 

7. Applicant's arguments, see pages 8-9, filed 16 January 2008, with respect to the 
rejection(s) of claim(s) 8 under Goers et al, 6,722,952 in view of Homola, 2004/0096705 
have been fully considered and are persuasive. Therefore, the rejection has been 
withdrawn. However, upon further consideration, a new ground(s) of rejection is made 
in view of Goers et al, 6,722,952 in view of Homola, 2004/0096705 and Hayden, 
4,606,738. This action is made non-final to allow applicant fair opportunity to respond. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Maurina Rachuba whose telephone number is 571 272 
4493. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Hail can be reached on 571 272 4485. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/M. Rachuba/ 

Primary Examiner, Art Unit 3723 



